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roCXflAPCTBEHMbli?! HOMHTET 
no M30BPrr€HMWM M OTMPt/TMRM 
nPM rMHT CCCP 



OnMCAHME M30BPETEHMP 

H ABTOPCHOMV CBHAETEnbCTBV 



MHKP0-3BM. Uenbw M306peTCHMR flaniieTCff 

T£fl 3a CHBT anr.apdTMoro <J>opMHpoBaHM« 
anpecA cnncKa. nocTaMeKMart uenb noc- 
TMraCTCfl nyren BBexiexMR b coctab yc|r- 
pofiCTBO pcrHCTpoB ^"11 » cyMwaTopoB . 
18-20, Myr.feTHnncKCopoB 12-16 h ncadi^- 
paropa anpcca 17. IlpM 3roM ocymecTfc>i«- 
cTC^i MHoroCTyneH^jaTbtA nocryn x KMe^t- 

KOM CHCTCMHOft naKKTH C nOMOBCbW xoc- 

AQHitoPs a^ipecauHM, vto noaBonrten* .oOec- 
ncMHTb aapccauHW naccHBa no Ma^^i»HO- 
Ky aapecy Gaaw, scjicactphc Nero '^cpkh- 
pooaKHe ai;peco8 npoMCxonMT dmc uciit- 
panbHoro npoucccopa, 2 Hit* 
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rtinMtoA TCSHHKC « MO»eT fibiTb Hcnonb- 
aon.iuo npu nocTpoeHKV. cwctsm nawiTH 

l[cJ}h^ iiaeSpeTCHMrt flannerca p«ctirH- 

CHcr nnnnpBTHoro <t>opHKpoBaio!« anpeca 

Ha <t»;ir. \ npHBeneHa (bJ-HKUMOKanbHaJt lO 
cxcH.^ ycTpofiCToai ua 4>Kr . 2 - Mynbrit- 
n.*ieKCop. 

ycTpoMcrBO (a)Mr. 0 ccxiepjiwT perw 
CTPM l-H c ncpjjoro no oflHuManuaTbfA, 
MV^bnin-ieKCopu 12-16 c nepBoro no nn- \s 
T^rii, ;3cniM*paTop 17 ;»npcca , ueTBepTbw 
t8. Tpeful! 19. BTopoft 20 h nepobift 21 

cyir-taTOpN. 

ycTpoftCTDo pa6oT3€T CJienywacriM o6- 

PU30M. 

Bo.-»MOW(M rpB pe^cMMft paeoTbi ycrpoH- 
C'l ua . 

1 , HcnocpejiCT»cHHa« aAP€ca:w« . 

Uo Bxo;iMoA (BKyTpeHHefl) iiwHC a;3p€ca 
n perKCTP-aamenKy 2 TiocryiTacT mecTHan 25 
naTMpa^pn-Hhifl anpec aneftKH chctcmho*^ 
RAMHTH, B KOTopoM oc y^ecT 3^ neT ero 
xpAHanHc. 3aV6M wa nepDbie Bxortw pern- 
CTpon 3-6 no nuHe nmiHWX noAJercfl 
lUcCTtiAAuarnpaaprtAKMR Hyn«Boft koq. 0;i- 30 
MOi*peMaHno c 3thm ua sxcn ;xeia»t*paTopa 
17 onpeca nocrynaer aj^pecnart KOMtfHKa* 

a^q, O COOTBOTCTBHH C JCOTOPOft DM6«pa- 

GTC« ncpHWft BKDcoil saMHorb. OnoKfl . Ho 
MnyrpDHiieA ishmc iTipaBnoHHa Ha npyroft 
itxoji uctaHiJ>pJTopA 17 ajHPfcCa nocT>-naeT 
ynpnonawniMft CMriian. C npuxojiOM ynuaa- 
jtjiwD^cro CHriianJ4 H?. nepBOM Bbtxo/ic nc- 
unnl)raTopA 17 (bop>oipyGrcn.crpo6Mpy>0BtH»t 

porucrpn 3. H}Rt.op>taun>f , iiAxonaoiaMCiT 
iM u:<oiiG ppTHCTpa 3. 3anoMjiHaeTr:n b 

Aii^LTiorHNiio Ma Bropofl bxoa neuMt^pa- 
ropa 17 itncrynawT aapacMMc KOM^iiMa* 45 
oin, DMtSnpiitoncic nocncnoBaTe/itKo --ft. 
3-n u i-M cro BbKoaM. B pe3yflbTaTC 
?Tr^ro My.iGoon Koa» noctynaicuKA Ka 
A-u, 5-ft M D:coflw perMCTpoB. a?" 
noMiiHiicTCc » KMX, Uanee no uwyrpeH- 
Hcfl mMHe naHHtJN- Ka bxoam perucTpoo 
7-n uonowrCB »ieTMpe;cpaBp«nMMe kodm 
ynpauncjwn wynhTHnneKcopawM i2-i6, 
OaHOBpeweMHo no BHyrpeHHcA. cwMe azxpe- 
C3 ua BTopoft axon neinH^^paTopa l7^noc- 
TiTiaer anpcciian komCmiisuhw r DW6iipaio- 
mAm nflTbrt* nbDcoA -^xoro Aeuwit^paropa, a 
no BHyrpeHKcA uWHe i,npaBJtei«*i - cnr- 
CTpo6MpoBa»wii ncuntti>paTOpa 17, 



(tiopMHpywicsro cTpo6iipy)0WMA HKnynbc nna 
perHCTpoB 7-n, c np«xonoH Koroporo 
KOBW ynpaancHMfl cxeMaMK HynbTHnntKCW- 
posanHfl "3aoie.nKHr>flK>rCH" B 3t«x perwcT- 
pax. ynp.iw\«K)cwc koaw nocTynaicr c bw 

XOnOB 3THX pefHCTpoB H3 ^Tl p ^ D/m WCM C 

BKOflU tOTibTMnneKCopoa 12-16, KOffMyT«- 
p^w MX raKHM o6pa30K, *i ro H»t4,0pHAUH« . 
xpaM;!wa/?cn b pcrMcrpax 2-6, hpoxocmt 
'^cpe^ hkx Ma Bxoaw cyxxaTopos lft-2i 

Pe3ynbTaT onepaipm cnoacomff c obtxo- 
aa cy>rNaTopa 18 nonacTca na nepBt;A 
Bxofl cy«M3Topa 19 CaMiwiorMM.Mo a;i« cvm* 
MCTopoB 10-21). B peayTihTare sxux one- 
pfltaift. Ha Dbixoiie cyHnatopa 21 *1>opkk 
pyeTc;i 4»H3u-JftCKMM aapcc hmuAkh c-mc- 

TCMMOtt naKilTH* KOrODtOt 33nOKHHAeTC 7. B 

pcrHCTpe 1 . 
r 2. KocBeiiHaB anpecaiai'' • 

B perMCTp 2 no BHyrpeHHCA owiie aa- 
peca 3aHoCFTCR CMcqcHMO aopcca wMe^ncM 

CVICT«MMOp naMRTH. npH 3T0M B pferWCTpM 

3-6 sanHCtiBAWTCfl 6a30BWe a«>eca n^eH- 
10* cMcreHHoA naMiiTH. B perwCTpti 7-n 
no BHyrpcHKfitt hmmc rtaHMbix nccm^wT 
KODH, onpeaen«K«KMe CMcmcioic H«*opMa- . 
lam » f:ynbrMnneKCOi>ax 12-16, T^ce no- 
cnect.yv«JHe oneoaiwM anajiorMMHW p^Gore 

yCTpo;iCTBn B IlCPBOM pCXMMG. 

UaMribifi peWM )icoBxonHM ana none Ka 
.rncKCMTOB cnMcxa n coctoht k3 \aoj'x 

Pa'Jora Ha nepuoM ujarc ncnuocrbw 
co>jnaja.*eT c pa6oroA ycrpoftcTBc f* ncp- 

Bropoft ajar saKnwuaercH b c/ieayw- 
tn€M. 

nocn€ KixowieHrt;! ^usHwecKoro ^p€- 
ca M3 hMertJCK chct«mhoJI naMnrH cvwtw- 
B;3.Krrc« A3HHbie, KOropwe aaTCM nocryn.!- 
wT no aiiyrpeMKcA nwHe naKMbcc b pc- 
rucTp 3, riocJie DToro o perMcrpw 2,6, 
5,6 3a«ocJiTcH Hy/ieswe kohm, 3.itcm » 
pcrKCTpw 7-n 3aMoc«Tcfl xoati, onpcAe- 
nRKJMKe cMcmcKHe MH4topiiau»iH, xpaiinmeA- 
cn D porHCTpe 3. noc/ie BbmswiHC^iHii 
onfepaiiHi^ cr?<«feKM;i p cy>o^aTopax 13-21 
» ptrwcTpc 1 HaxonHTCJi (^MaM'iccKHH a;i- 
pec cne-y«MneA flweAxM cmctcmuoA nann- 
TW. HaHHtie, rrpoMHTaHHMe m3 ^rofi 
HMCfiKM, noCT^TiBioT HO BityTpeHueA nwwe 
caMKux B perwcTP ^> AKajiorH^HO b 
perifCTpw 2,3,5.6 saMOCKTCJi HyneBwc 
Konw. ncpe^jHCflCHMwe.BbWc cncpauHK npo- 
HSDoflATCff JL1R pcrMCTpoB 5,6. B pe3yjii> 
TaT€ BC€x iTcaaBHKbK neACTBKii » perH- 
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crpG 1. 6yA«T nonjnuK *t>H3H^ecKHM ^mpec 

cxcMy poi-HCTpoo MynbTMoneKcopoB ^ 

12-!6, AowH^^p^TOpa 17 anpeca k cyMxa- 
TopoB 18 - 20 ycrpoMCTBO npM06peT3CT 

KOK€»iMOM MTore nodBonneT coKpaxHTb ko- 
jiu^ecrjuj o?pam«KMft ueHTp.inbMoro npo- io 
nriccopa K CKCTCMMoA hsmjith npM bmho/i- 

*opMyna M3o6peTeH»>i 
cojiep«auiee c nepBoro no rperHft perH- 

CTpM M nCpDWrt CyMHaTOp, EWXrjx: KOTOpO- 

uepDoro perHcrpa, Btrxofl koroporo ;(b- 

yCTporicrna, HH(t)0pM3UHOH»fUe dxoxim pto- 
poro H TpeTbcro perHcrpoe ^B-iRwrcf co*- 
orijeTCTBeMHo a^pecMbDi k iTKr^opMauHOH- 
MbrM nxo/ia>-rM ycTpoAcTBa, o t :< v a 
lu e c C K ren, mto, c ugjilw paccrr*- 25 

pf:«M« 4)yHK10(C>t^iT)Hl>lX BOaMOJTKOCTCJ^ 33 

c'lGT annapATHoro ifcopMJipoBSKH;? aiapeca 
cnKCKft, ft HRro BBeaeHw perncrpw c 
McTBCproro no on^tHMaAnarHK, MynirTH- 
rr/jOKCopM c nepBoro no nflrwft, cyMrjarc- >0 
PM c nropcro no MCTBepruK h newKitpo- 



Top anpeca, npKMCM MH4»opHaiiH0MHwe 
BxoAk» perxcTpoB c ^cTDepTo^o no ohmk" 

HanUBTklfl COei^KHCHW C HM^OpHaUKOHMbW 

pxoAOH ycTPoftCTBa, Buxoaw pcrHCTpoB c 
nroporo no occroft cocflHHewu cootbct- 

CtBCHHO C KW^OprtaUHOMHbWH BXOflaXH 

HynbTHftnexcopoB c nepooro no nttrt^, 
Bisxoxiu cyxMBTopos c BToporo no MCTBep- 

Tfcrt COCXDIHeKW COOTBCTCTBCMHO C ncpBbl- 

KM BxonsMH cyMM&Topos c ncpBoro no 
TpcrHA, nepBbtff bxoa Meraeproro cynMa- 
Topa coextKKeH c Bbixo/ioM rrepooro Hynb- 
•THnnexcopa, BTDpbte oxonti cyMHatopoe c 
nepBoro no vCTBepThift cocOTHCUbi coot- 

BCTCTBCMMO C BbDCOAaMH nflTOTO, WCTBCp" 

Toro, TptTbero k BToporo HynbTHnncx- 

COpOB^ BbtXOAM pCTHCTpOB C CeilbMOrO 

no oAMKHajiuaTb^ cocnHiienu cooTserCT- 
BfiHHO c ynpaBinflioisKHK BXonaHH MynbTH- 
nJiCKCopoR c nepBoro no nnr^iA, tkHpecnM 
noa ixeuiKltpdropa ^Apcca coenHHeH c 
anpBCMbe4 BxoiiQK ycTpoftCTDa^BXon crpo- 
&Hpo»&iMn fleDTH^paropa a/ipcca HBnnercn 
BxoflOM ynpazjLncHHA ycTpoMcraa, Bwxojthi 
aen>i4>paTopa a^pcca c nepsoro no ve-^- 
flepTttf^ coezzHMeHhi coorBCTCTfieHKO c 
DxcaanH sanMCM perHcrpcB c rperbero 
no iDecTOft, nnrbA Hhotoa ueciK^jparops 
aupcca cocTiiiHeM c sxoAaMH aanwcM pc-- 
rMcrpOB c cca.vMoro no onHMwa/juah-brt. 
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[54] A DEVICE FOR ADDRESSING MEMORY 
[571 The invention relates to the cntnputer engineering and may be used in building a 
microcomputer memory system. An object of the invention is in ^vjdening the functional 
possibilities by generating a list address by hardware. The object is achieved by adding registers 4 
- 1 1, adders 18 - 20. multiplexers 12 - 16 and address decoder 17 to the device. The stepped 
access to the system memor>' locations is canied out by indirect addressing allowing one to inade 
the anxiy addressable to the initial base address, that is why the addresses are generated out of the 
central processor. 



Fig. 1 

Address bus 
Data bus 
Control bus 

Fig. 1 is a functional device schematic; Fig. 2 is a multiplexer. 

The device (Fig. I ) comprises registers 1 - 1 1, from the first through eleventh; multiplexers 
12-16 from the first through fifth; address decoder 17: adders the forth 18, third 19, second 20 
and first 21. 

The device operates as follows. p jj 009067 

Three modes of the device operation are possible. 
I . Direct addressing 

System memory locauon 16-bit address enters latch-register 2 through input (imenlal) 
address bus to be stored in. Then 16-bit zero code is transmitted to the Hrst inputs of registers 3 - 6 
through the data bus. At the same lime an address combination is transmitted to decoder 17 mput; 
the combination being used to chose the first output of the unu.- A control signal is transmitted 
through tho imental control bus to another address decoder 17 input. Upon receiving the control 

1 



signal a strobe pulse, transmitted to register 3 witer input, is generated at decoder 17 first oytput. 
The information from register 3 input is stored in it. 

Similarly, the address combinations, that subsequently select the 2-nd, 3-rd and 4-th 
decoder 17 outputs are received by decoder 17 second input. As a result, the zero code, received 
by the 4-lh. 5-th and 6-Ui inputs of registers, is stored in those. Then 4-bit codes to control 
multiplexers 12 -16 arc transmitted to inputs of registers 7-11 through the inicmal dau bus. At 
the same time the address combination, that selects the decoder fifth output, is received by decoder 
17 second input through the internal address bus. while decoder 17 strobe signal is transmitted 
through the imemal control bus, the strobe signal gcneraUng the strobe pulse for registers 7-11. 
Upon receiving the strobe pule the multiplexing circuitry control codes become "latched- within 
these registers. The control codes are transmitted from the register outputs to multiplexers 12-16 
control inputs to switch those in such a way that the information, stored in registers 2-6. is passed 
through those to adders 18-21 inputs without being changed. 

nie addition operation result from adder 18 output is transmitted to adder 19 first input 
(similar to adders 19 - 21). -As a result of these operations a system memory location physical 
address, stored in register 1, is generated at adder 21 output. 

2. Deferred addressing 

The system memory location shift is entered to register 2 througli the internal address bus. 
The base system memory location addresses are entered to registers 3 - 6. The codes, determining 
the information shift in multiplexers 12 - 16. are transmitted to registers 7-11 through the 
internal data bus. All the subsequent operations are similar to those from the first mode of 

operation. 

3. Relative addressing 

This mode of operation is needed to look for the list elements and consists of two steps. 
The first step operation is completely the same as that in the first mode of operation. 
The second step is as follows. 

AS soon as the physical address is found the data, subsequcntiy transmitted through the 
inlernol data bus to register 3. are read firom the system memory location, and then the zero codes 
arc entered to registers 2. 4, 5. 6. Then the codes, determining the shift of information, siored in 
register 3, are entered to registers 7 - 11. Upon completing the addition operation by adders 18 - 
21 ihc physical address of the subsequent system memory location is in register 1. The data, read 
from such a location, are transmitted through the internal data bus to register 4. Similarly the zero 
codes are entered to registers 2, 3. 5, 6. The above operations are carried out for registers 5. 6. As a 
result of all the above actions a list element physical address wll be received by register I . 
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